TDP-43 controls lysosomal pathways thereby determining its own clearance and cytotoxicity.
TDP-43 is a nuclear RNA-binding protein whose cytoplasmic accumulation is the pathological hallmark of amyotrophic lateral sclerosis (ALS). For a better understanding of this devastating disorder at the molecular level, it is important to identify cellular pathways involved in the clearance of detrimental TDP-43. Using a yeast model system, we systematically analyzed to which extent TDP-43-triggered cytotoxicity is modulated by conserved lysosomal clearance pathways. We observed that the lysosomal fusion machinery and the endolysosomal pathway, which are crucial for proper lysosomal function, were pivotal for survival of cells exposed to TDP-43. Interestingly, TDP-43 itself interfered with these critical TDP-43 clearance pathways. In contrast, autophagy played a complex role in this process. It contributed to the degradation of TDP-43 in the absence of endolysosomal pathway activity, but its induction also enhanced cell death. Thus, TDP-43 interfered with lysosomal function and its own degradation via lysosomal pathways, and triggered lethal autophagy. We propose that these effects critically contribute to cellular dysfunction in TDP-43 proteinopathies.